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ABSTRACT 



PURPOSE: To surely prevent the burning of an electrostrictive element even 
when an ambient temperature is risen by a method wherein the generation of 
ultrasonic oscillation is stopped when the amplitude of the oscillation of 
a piezo-electric body, constituted integrally by bonding elastic bodies, is 
lower than a predetermined threshold value. 

CONSTITUTION: A microcomputer (MC) 3 reads an output data from an A/D 
converter 29, determines the driving frequency of an ultrasonic motor in 
accordance with the read value, outputs data with respect to the driving 
frequency into a D/A converter 5 and drives an ultrasonic motor. An 
electrode Ic detects the magnitude of traveling wave type oscillation and 
outputs to the MC 3 through a rectifier 31 and an A/D converter 33. When 
the surface temperature of the ultrasonic motor has risen and oscillation 
from an electrostrictive element becomes hard to be transferred, the NC 3 
judges a signal from the electrode Ic and stops the supply of driving power 
source. According to this method, the burning of the electrostrictive 
element may be prevented. 



*>&B8^W^!=«<^> ^3-22870 



®lnt.Cl.' 

H 02 N 2/00 



C 7052-5H 



^ K spi- 152095 
©til H 1 (1989) 6 fll6B 

■* ffl S 12} 



9) 



1 . Jfi »* 

ns <* tc iTr S <^ )^ * » ^ d 4 W /^i L r iSlfl: ffl 
R a « M * J5 i ^ * ^ '^^ ^* ^ ^ 

iFi le ff. m (* « » I* ffl * «t 01 1 ; w » a» .18 >= 

flR 4 1* m ffi 1 * HI * '•^ * ^ * ^ 
c « ui -T- » -c »» ui * n 4 u la id » ''W T- 

t fl f i ^ i * « « i * ffl ^ « * ■ ^ 

( je in <'5 ca w ] 
( ffi « Ji /Ti *f > 



(1989)6fll6B • ^«,^=^A>4- 




^tt:.,*r*4B3S7-ioi^«nii.L.-u. (T-m 

Ola 101 b»«K<t^>n-CV<4. C<0fB»51 



-387- 



vco fmffw»jB««g) losiif'.^^^ 



?J fin =F 3-22870 (2) 



^OD>t-.-^- 1 0 6(0£li;^j^- hp AO. P 
A K PA2, PAa^^^^n^-nt 

1 2 6 u v ^ ^ o ^ > e . 1 
P B 0 L TA;^j t /rreKttftiEaw 1 0 9 



1 1 ^'-•t-,T--;i.,-.ffl,5Ksg»4ni. 
126-vu,;,jsn^. fcn.-c;.^..r2 0 3 r« 



;^ r 2 0 9 r (1 A - h p B 0 * /^ 
LrA;/;L/.f.-^i^^^^^,^.^^^^^^^ 

.= ,i^ax^,r2 0 9-i(fi*, A;/;4t-KPB 

0*^tTA^;L/.^-^i^.;;^^^^^.^^ 

E<.l:f=.:RLyix^^,r2 0 9*,^xx^r2 1 



-388 



fix fx z t ^ "fAm L fz t ^ iz u X V 2 1 

S^iH-^N lh:^}r^ - h ? A 0 . PAl. PA2. 

WC^Xf 2 0 7 iWii> L/r-i310!BI) 

ia±<0«ai< -y-r ^onvea-^' l 06iiffi9» 

xf--y-r209ciBi^-cui^x^rAic«nrt$n 



1}nn3ii3-22870(3) 

.ft-hPCO<;DiU:^jU'</K'H u^^nci^^Tr^o 

ZtltCX^thi)^ - h ? AOs PAl. PA2, 

PA3*^^><oai^jf-^^^5eirr»i<«i±*n4^A 

IC, -ryb^ru^r-y- 1 2 6U«T-1 2 6 b^aitR 
L. ttHlittaS 112*^«^offl<f*a'>/<:^7-f 

12v •7;l.f-7'Ui^i^l26. a ^< X y ^ jU ^ 
1 0 4 i> J:C;mEJMI^5eiB«S 1 0 5)5^^^>IRf<Sc*n 
4PLL (7A-;<o-y>;U-r) Iciii^irtCt 
j|;«jOT*<3t5ff*nTn!«ilOl & t 1 0 1 b-sgijfjH 
* n63K:^<oi;^«[mE«o{iZfn^.ji<9 0* iiift^^ 

IUI;.iOiiu<m»flil01 ailO 1 b-vgi^jn$n 
4 WiAni£EOfi#U3a;&* 9 0* M: JE * ti 4 Jt c s 

U L 'I /J' ^» 35 1 1 is -k Cf 35 1 2 W <c ;T; L 



CO M HI i ^ m 1 0 1 c ^ <o h> aj mE i to fiffi 
7 0 riii Jixtiifl ^1- 5'<osini/UflC;&<8 or 

OV^mfSlOla. 1 0 1 b ^ i . 
mUtSCl OrWT-eiltttWi 1 0 1 c ;&^i^,f^n^» -5 
1 0 0 V-p^ 'S^l^i:. 03lArUiS^<8 
0 r jcii-^- ^ ctnxM 1 0 1 c i>> »^ m iG^/^m 
E>5<6 0 V jca£Tf So ]5<ciaiA7a)K/5<±#i t T 



7-<0 Ifl ^- Rfif jk t W 4 <fl ]5 itfr * - ^ WW^iH * W 

± SC a ft^ * if fiK r 4 36 CD * J8 n;i ;i Ma m If <S 

n r - u i;? nJc * n >5 m (* t c iTf z& CO 1^ CO m 

mi5?.{Kti^'Ti«: 2 i . in:i3JEEm/4ccoififi;i<;:.as^iii^ai 
L c CO « M <x .« » c (ft * «^ ill m ^ * uj ;j r ^ «fe tu T- 
19:4^. C(Offtaj.T-l9:4rfi^ai$n^^}^{6fi6o 
T'J6W:;2 ^ n eiwliftia Tr * i * fc tiipi 
2Cfiirfi*«Jai!ico5fiife^f?±-r -Sf^^T-glre i^ft 

(fr/n) 



-389- 



Jj'S:m6J:'^izLXK^;S. 4 /: III T-l* 4 * ff L 

t i \z U st^i^ S iz J: ^ X ntia,&i^iAVSiWi 

IT. fill :en;if 
^r. ^2mr}^,m4m^^mLxmitSL^:stm 



»nn ¥3-22870 (4) 

mf^l a •^►n^ i i 4>ic, ftk o ^ Q 

onif9ii a imfft 1 b liaatMcfiUiu^ 9 o* w 

i: -5 lc4-r,Tl*«. W;ttXttt*fil a tc L T ill 



AgCtt^JSitttt^nT*)*?, A/D«:{ft^r;i2 9 
5 IJJ f >S <, -5 T -7 ^ ^ D 3 > t' i ~ 3 

<i: /'x J: 9 5* - ^ 01 i , 

D/A5CmfS 5 amEJ^ISPJ^ilRTSJ (VCO) 7 

- s^-^si{f^Lxi^ii^m'!ft\skm7 ^m-jj-r^o 

m * 5ft « «i «r> lift ( 1 fill? ^ - (0 ;g IK 



w isi 9 (1 mrc »fi air « fit 7 «!: wtt 3f n ^ i i 

^ 7 ih ill 'Jj ts tx ^ fr^ ^< jl. 7. <7) r^tX "^r 1 y 3 
2iz^lMLxil\'J)-t C(Oi,}Pi^9 izj: ^Xi^y 

tlfzmizo^ jll 3^fflxm\!^l a^Wtjniiti 

>y h \y 1 5 O ^ D A :/J «a T- V Til 

H U ^'x^J^ 1 5<DtU;;jJa7.Qa j&<ittWj?s i 7 A 
Cf^r-f/H 9*^LTmfSl bitttt$nTl»-5o 

c CO •> 7 h u X 1 5 ti7=^- ^ A;'j«!7 D 

A L ;U X m ^ . t" ^ ^ 5^ « 5«J 9 J; o T 



-390- 



HH (0 taint li 9 0* tSi-^HU ^Ui.H\(OmiArfiJ£i>< 

ffi 1 c b <0 Ift ai m ^ :3 > />• U - ^ 2 1 IC J; o 
.^/.•inft. *fcnif!«l a (43 2 5* 

ntw 1 a icaian * n/rPi«tmEu 3 >/< l/-:5' 2 
5 j; o T ^< /u X m ic a tt $ n » ic «l in it w 
«i23'^-'>x.'=)n^„ 

jc i: fi m * tii ;j 4 . 

o-,.-7,:7 //w^ 2 7 U{Jt«lit«J«< 2 3 ttttt 



!!nn=P3-22870 (5) 
A / DKftlDJW 2 9 Ud--'^X7 Y 2 7 t 

A/Da!ttus3 3^/^trv>r^'a3>t•^-^' 

A/D«»IS3 3U!2«E«il3 1*-^.<^T:^or« 

^au>t'A-:^3^ai:^J'rSp -7 ^ ^ a a > \z 
3U«S$5t83 3 lRc;A/Da:ftlID1^^3 3^: 

J3. mvffA^m<^fti^^i^it^ it ^x\. m^iH'iA 



<o rt « 1135 o o s > tu fs: a ft u ;t.t L T b . a ;j m 

?n9 0S!ItiafNU-r(ttmttttT<O1ttl.Sl a. lb 

-.qi;xi $ n^miAmm (iiij»a) tmwi c;^^^, 

?«9W (A) ICJiffl^fi^-e-rJ'^OiKiKlilT^. 
fft<73t^ W^W^-zj^ t , »9KI (B) tc m«fi&^IJ;iftJ^ 

84. 8rJCj:J^L/::i*<Ol51*iatr>T^L,5B9 

a (c) (cjn8«*Mjtf: Lr3&^i^ 1 1 5)H5iaife<o 

?« 1 0 laiiM^i^- ^f»»tt«X(?Dm« 1 
a. 1 b -^^to* n-SWzAmE (llUWa) <bmf? 
1 c ff^i^^m^ tifzikihl^S, (OlJttlb) t«:/T;L 
/r^^ttRlT* . ?B 1 OK (A) tctUKW^IWto 



L T 3 ^> 1^ ia life <^ t5 it ^ >Tx L , m 1 0 M 
(B) UUSH3W^:im(tf; t-C6-»9 1 3^Wjaift^«I 

* 0 t . 3» 1 0 0 (C) lc»H8ito*IW 

(tf;LT/i^»^>26^«iatft<^r/ttl?I^/l^trv»^o 
m 9 C5 2i C/ 51 1 0 L n/l ^ -5 U /il 

<;) lU W H d at T i • 

Pi S 0 V \z \\ !^ L tz t ^ <0 \ c /JJ 

Ho t Lr»5E LTl^ 6« CntCJ;»5x irtfi^Hd 

- <0Xini*Ma*<HrrS2fflffl:WJ:tw i:J^ L/C C t 
ti!5J»|-^- 4 i: o LTV^-So 

^ 3 *<S*fr-'fcIWftft UTJi[«««05gMi?i «fcttl;:IXI-r 



-391- 



a ® « » w tt » K -3 V ^ T » 7 sa * » )i« L T itt in -r 
» 7 w (4ia«« « - -vEnai * n 4 want;f.<o 

«» tt* ffi<b * *fc J86 K ft 4 ffl - 03 

OflEV»(a, «;tW4 0 K H r T*««6I=I4. c 



»BnV3-22870 (6) . , 

« » W « a « A fi O tt « J, jJl Q. ^ „ ^ J ^ jg 

/D«»»29aofo-/*;^7<;U^27«i>L, 



*feffcwaff d t 9 0' iiij;T*«o-ca»a* 

- # (41894 L^'.fV', 

ttW LT*»), WW t I l=feV»TI4/<imjfi /9 d *< 
9 0* ^, X ^ V r S 7 */> L y 

vrsg-vitic, ^^^-.T-s 9Ti4«ia»)«itttt<o 
Giv.Ti^^^rs 1 l-caiiiijcxf^v rs 9IC 

JB«iffi7(43. 2KHz (0. 1KH2X32) 

o nt E M « 56 «HB 7 £li yj $ n 4 JO ;B yi- X 14 
5J/!liS9T«W*nfc«»c, JWWHSl I 3 

« 1= IB ff. $11 Bj JB jg 53 7 ^ ^ ^ J ^ ^, ^ 

^4i/7^^i;x^'l5 i= J: -»T(ft«i* 9 o* /;it 



^^-j-rs 1 i«»«>ffc^x^vrs3->.c!ij. 

««?Bff.<D«JI»«tta[OfiI[tli|HarO. IKHz-r 
a Loto < tuw 1 a fe Jt v 1 b -Ngi;;n * n 4 « 
( A ) tsjit/ ( B ) ic J: -i ic , t J ic 

fflu«*-i'*«ffiu*nstt-r4u#si| t 3A^^,D* 

« t 4 * T? © in 181 1= JS (,1 T 14 . {»V. «| JR (9 d A< 
9 0" W±T*4*>&, WC?XT-7rS3*>4x 
7'-/7-s 1 1 * Toaa^Uff L, Si:)IKi»lj»tt 
«:«fflt*0. 1 K H z •5flJT*ti-Tl»< , 

Gtti Clean L, cnicicuTatti 

Xi0 d {) 9 0* »ciE-JV»rv< <, 



-392- 




14 >l T . '^f ^» iclttv^ litt i: tt: * n W (2^ tc ti {0: 
J; ic (;/. ttl ft (9 d 9 0 • W T O fctl i <h . :^ 

U(om^o, 1 K H 2 yfitm?ii*#i. 

C n»c J; mfli 1 a*5j;Cf 1 b qwjii $ n 5 /i^J 

0 a J: 0 t :br*MZi«u M ;i «f ifi «( IW 
attf, i LT4 0 K H X *<]lfl:5E* n-s. 

'Si'.^n^ts {»7. HI <9 d A< 9 0 • r * * X -r 

»H33*:/VLTllf?>n*mf5il c ^ <0 ^ ll\ in ^> 
*»!^lR»9^tt(*t::iki:5;tt?Tfel:ti5flai«t(0«l«H 




EB«H d i*tbttLTl»0. «MIHd^<MfflH 
0 «-±l01 UWCf X f- -y y S 3 0 . fPI 

* ( ^ BJ W fa « < J:, L A: « 6 <0 n? ni * jW . 

b, c (iffltsift*- ^o«fn]?jaa (rEfaMf<^?«^) 

< < ^ . z<nti^XT'jrs 1 7 *j v> r ifi ♦.'ft 
H d*<M«aHo isiTtcffiT-r -5 t. ;^ f- v r S 1 



9--itt^t«f9il a&C/l b M i «K Sft mSSCO 

- ^\zr>^.^xm)]Ltlt^^s ffi (J: iri^ >; * <0 ffl «■ * 

- ic 4>ian)r <^ or* 0 . t nici: 0 >|:ttrt 

[ n/i CO A(; i*4 ] 

oKw^iamt. c<ottaiL;^iiiP[*<T'*i>ja:aiLfe 

UJSCViX l:ic L/ilWi:^r* T fill 5^5 iC /T: m (i* 



431^ ^^t^i*ia> 3T7 l!^^Iti)M^lWfnt^Kl<ov^i^{J&l^^.l1^ 
L r 5 7 , mi imiiVL)^m<oyay:rtU\^ m 

KeA ^rai± h tr m 



-393- 



/ 



IPA^OOOO 1 ^203 



A'i'PS h -205 



07 



NO 





209 










t B.B.I 1 













1 



PC-I | ~217 



K 12CS 



•397- 



'.•••';i'/"i,''.'''')>-.V.'.., I' ,'' 'i-'/'V-^yr;' ,/: 



